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PRSCEDIIG  PAji^lStMaCmNOT  flLMED, 


I . INTRODUCTION 


This  paper  briefly  describes  a relational  data  base  analysis 

system,^  CREATABASE , ^ ^ ^ and  presents  an  example  of  an  actual  data 
base.  References  2,  3,  and  4 when  taken  together  form  a complete  but 
terse  set  of  systems  documents.  A clearer  exposition  of  the  system  is 
planned  for  the  near  future.  The  terms  data  base  management  and  infor- 
mation retrieval  systems,  as  well  as  other  terms  describing  nearly  ^ 
identical  operations  or  procedures,  are  in  fact  defined  differently. 

The  user  or  prospective  user  of  such  systems  does  not  usually  perceive 
any  difference  between  these  terms  and  uses  them  interchangeably.  This 
may  be  because  the  operations  performed  by  these  systems  usually  in- 
clude entry  of  data  into  the  system,  updating  and/or  correction  of 
data,  retrieval  and  display  of  data,  and  to  varying  degrees  manipulation 
of  data. 

Notice  that  the  word  data  was  used  in  the  last  sentence,  and  not 
the  word  information.  Here  we  must  be  precise.  In  general,  data  it- 
self possesses  no  information;  information  is  derived  from  data  through 
a set  of  manipulations.  In  some  instances,  as  in  the  case  of  a report 
abstract,  the  data,  which  is  the  abstract  itself,  does  possess  infor- 
mation. 


Date,  C.J.,  An  Introduction  to  Data  Base  Systems,  Reading,  Mass. , 
Addison-Wesley,  1976. 

Daniel  Analytical  Services  Corporation,  User  Reference  Manual  for 
"The  CREATABASE  Module"  of  An  Integrated  Data  Base  Analysis  System: 
Level  U-4A,  Houston,  Texas,  August  1976. 

Daniel  Analytical  Services  Corporation,  "Primer"  for  "The  CREATABASE 
Module"  of  An  Integrated  Data  Base  Analysis  System:  Level  U-4A, 
Houston,  Texas,  August  1976. 

Daniel  Analytical  Services  Corporation,  An  Illustrative  Check  Deck 
for  "The  CREATABASE  Module"  of  An  Integrated  Data  Base  Analysis 
System:  Level  U-4A,  Houston,  Texas,  August  1976. 

Goldberg,  S.A.,  Final  Report  of  the  EDMPAS  Committee,  Edgewood 
Arsenal,  Aberdeen  Proving  Ground,  Maryland  21010,  September  1975. 

SIPPL,  C.J.,  § SIPPL,  C.P.,  Computer  Dictionary  and  Handbook,  New 
York,  Bobbs-Merrill,  1972. 


CREATABASE  is  a true  relational  data  base  system.  Using  it,  one 
can  derive  information  from  data.  The  language  of  CREATABASE  is 
essentially  natural  English;  CREATABASE  allows  a full  Boolean  query 
capability.  We  must  note  that,  while  the  discussion  here  centers 
primarily  on  data,  the  bulk  of  the  literature  concerns  itself  with 
information^  as  opposed  to  data  no  matter  what  title  a piece  of 
literature®  bears.  Reference  7 is  typical  of  the  many  references  on 
information  retrieval  and  examines  the  subject  in  all  of  its  facets; 
it  includes  many  useful  references  and  is  worth  reading. 


Figure  1 shows  the  relationship  of  data  to  information  and 
ultimately  to  a decision  or  prediction,  the  ultimate  goals  of  engineer- 
ing and  science. 


1 1 . CREATABASE 

The  CREATABASE  module  is  a part  of  an  integrated  data  base  analysis 
system  written  by  the  Gulf  Universities  Research  Consortium  and 
marketed  by  Daniel  Analytical  Services  Corporation  of  Houston,  Texas. 

CREATABASE  contains  56  instructions  which  fall  into  seven  command 
categories  (see  Figure  2):  general,  definition,  compilation,  modi- 

fication, selective  retrieval,  subset  binary  and  printout.  Of  these, 
all  are  self-explanatory  except  for  the  subset  binary  commands.  Subset 
binary  commands  allow  all  or  any  portion  of  the  data  base  to  be  written 
onto  a file  for  further  processing  by  the  user.  A subset  binary  file 
may  also  serve  as  input  to  CREATABASE.  The  subset  binary  feature 
allows  the  crucial  step  between  selective  retrieval  and  manipulation  of 
data  to  occur  (Figure  3). 

CREATABASE  is  written  in  FORTRAN  and  the  reference  version 
operates  on  the  UNIVAC  1100  series  computers. 


Doyle,  L.B.,  Information  Retrieval  and  Processing,  Los  Angeles, 
Melville,  1975. 

Pierce,  P.W.  (ed.).  Benchmark  Data  Base  Evaluation  of  Vendor 
Developed  Data  Base  Management  Systems  for  DARCOM  Data  Processing 
Community,  DARCOM-ALMSA,  1976. 
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GENERAL  COMMANDS 

SHORT  DICTIONARY  STRUCTURE 

TOP=TRUE 

LITERAL 

STOP 

DICTIONARY  STRUCTURE 

TOP=FALSE 

NORMAL 

LOAD 

READ  STORED  COMMANDS 

PARAMETER 

DEMAND 

ID 

DESCRIPTOR  SEQUENCE 

1 

MEMO 

BATCH 

DEFINITION  COmANDS 

DEFINE  DESCRIPTORS 
DEFINE  MORE  DESCRIPTORS 
REDEFINE  DESCRIPTORS 


.READ  DATA  FILE 


fCOt-'.-  \ 
J P->£SS£Z 

Lttri-  L 

\ BUTES  J V 


COMPILATION  COMMANDS 

COMPILE  (and  print)  FROM 
RECOMPILE  (and  PRINT)  FROM 


DECIMAL*FREE 
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REWIND  BINARY  UNIT 


POSITION 

SEQUENCE 


WRITE  DATA  FILE 

MODIFICATION  COMMANDS 

CORRECTION 
DELETE  RECORDS 
PURGE  DESCRIPTORS 
PURGE  COMPRESSED  FILE 
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INPUT  TO  modules! 

SORT  AND  INPUT  TO  MODULES! 

NOTE  TO  MODULES 

DUMP=TRUE  CANCEL=TRUE 
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Figure  2.  CRF.ATARASF  Command  Structure 
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Figure  3.  The  Data  Analysis  Process  or  the  Design  Process 
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The  basic  features  of  CREATABASE  are  a vertical  storage  scheme  which  i 

allows  rapid  querying  (using  only  logical  arithmetic  - complement,  and,  I 

and  or),  a wide  repertoire  of  instructions,  full  Boolean  query  capability,  | 

a full  cross-referencing  wherein  the  dictionary  and  the  instructions  | 

occupy  only  a small  percentage  of  fast  storage,  and  a compression  of  data  I 

into  as  small  a space  as  possible  (using  bit  logic).  CREATABASE  gives 
the  appearance  of  having  inverted  files  without  actually  having  inverted 
files.  CREATABASE  is  best  described  as  a universal  system  for  the  ! 

acceptance  of  data. 

CREATABASE  is  exceptionally  good  for  handling  numeric  data  as  ^ 

opposed  to  textual  data;  however,  it  handles  textual  data  well  when  i 

that  data  is  analyzable  (not  titles  or  abstracts).  It  is  a system  well 
suited  for  use  by  scientists  and  engineers.  All  numbers  are  stored  as  T 

integers.  CREATABASE  has  a natural  language  query  and  is  comfortable  to 
use. 

i; 

t 

CREATABASE  does  not  allow  an  array  of  numbers  to  be  input  through  j 

the  use  of  a single  descriptor.  It  has  only  a rudimentary  report 
generation  capability  and  this  through  the  "Subset  Binary"  command 
procedure. 


III.  THE  DATA  BASE 

A complete  listing  of  the  commands  and  a sample  of  the  data  that 
comprise  the  data  base  appear  in  Appendix  I. 

The  data  base  was  formed  using  the  following  sixteen  descriptors. 


ITMl 

ITM5 

ITM9 

ENDNO 

ITM2 

ITM6 

ITMIO 

NAMES 

ITM3 

ITM7 

SEQNO 

TOTAL  EXPOSURE. 

ITM4 

ITM8 

BEGNO 

TOTAL  TIME 

All  descriptors  were  numeric  except  for  NAMES  which  was  alphanumeric  and 
represents  the  names  of  the  31  tests  which  were  conducted  at  Aberdeen 
Proving  Ground.  The  data  base  consisted  of  approxiamtely  10,000  items. 

The  data  base  was  constructed  by  defining  the  first  ten  descriptors, 
ITMl  - ITMIO,  reading  cards  with  these  data,  and  finally  using  the 
SEQUENCE  and  CORRECTION  commands  to  append  the  rest  of  the  data  to  the 
appropriate  test.  Appended  data  consisted  of  data  for  the  SEQNO,  BEGNO, 
ENDNO,  NAMES,  TOTAL  EXPOSURE  and  TOTAL  TIME  descriptors. 
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One  will  observe  that  data  items  appearing  in  Appendix  I are 
separated  by  commas  and  all  commands  and  data  are  ended  by  an  asterisk. 
These  are  the  normal  separators  and  terminators  of  CREATABASE.  The 
less  than  symbol  (<)  is  used  to  tell  CREATABASE  to  complete  a record 
with  the  value  "unknown"  (on  the  Univac  this  state  is  represented  by 
all  bits  on  or  - 0).  Commas  without  data  between  them  also  signify  that 
datum  falling  between  the  commas  was  "unknown". 

The  data  on  the  cards  defined  by  descriptors  ITMl  - ITMIO  are 
observations.  Because  there  is  no  array  capability  in  CREATABASE, 
ten  separate  descriptors  were  defined;  however,  a standard  set  of 
queries  can  be  generated  to  minimize  the  length  of  a query  and  repeti- 
tion of  descriptor  names.  This  is  the  only  drawback  to  the  system  that 
the  author  has  observed.  Addition  of  a comprehensive  descriptor  to  the 
language  will  correct  this  feature. 

The  data  base  is  now  ready  to  be  queried  or  manipulated. 

The  data  base  shown  in  this  report  took  one  day  to  implement  once 
the  data  was  on  cards.  That  is,  the  design  of  the  data  base,  punching 
the  commands,  and  entering  the  commands  and  data  into  the  computer  were 
accomplished  in  a single  day.  The  machine  cost,  including  several  test 
queries,  was  under  five  dollars. 


IV.  COMMANDS  USED  IN  APPENDIX  I 

The  building  of  the  dat i base  can  be  done  using  very  few  of  the 
CREATABASE  commands.  The  data  base  described  in  Section  III  was  built 
using  just  eight  commands.  These  commands  will  now  be  discussed. 


s « 
I ■>  j 

^ : 


a 


The  PARAMETER  command  is  used  to  adjust  core  allocation.  F and  G ( 
size  the  compressed  file,  the  file  where  the  data  are  stored.  F repre-  | 
sents  the  number  of  bits  the  descriptors  occupy  (words  - the  down  j 
direction)  and  G represents  the  number  of  records  which  will  be  in  \ 
memory  at  one  time  (bits  - the  across  direction).  | 


The  DEFINE  DESCRIPTORS  command  sets  the  specification  of  the 
descriptors  or  dictionary  entries  which  the  user  wishes  to  define.  A 
FROM-TO  descriptor  is  a descriptor  whose  values  are  numbers  satisfying 
the  specified  range.  The  DEFINE  DESCRIPTOR  and  DEFINE  MORE  DESCRIPTORS 
statements  consist  of  several  parts:  the  name  of  the  descriptor,  a 

sequence  number,  a type,  a range,  and  a label.  There  are  three  types 
of  descriptors:  FROM-TO,  CODE,  and  NAME.  The  latter  two  types  are  for 

alphanumeric  names  which  are  known  in  advanced  (CODE)  and  which  are 
anticipated  but  not  known  in  advance  (NAME).  Where  an  "="  is  used  as 
in  the  case  of  descriptors  2-10,  it  means  that  the  descriptor  will 
share  the  same  descriptor  attributes  (dictionary  entries)  as  a previously 
described  descriptor.  Here,  descriptors  2-10  have  the  same  range  of 
values  as  descriptor  1.  There  are  no  labels  used  in  this  data  base. 
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The  WRITE  DATA  FILE  command  saves  the  latest  version  of  the 
descriptors  and  descriptor  attributes  (if  any)  on  the  files  specified  by 
the  user.  This  statement  causes  the  system  to  produce  a summary  of  the 
core  allocation  used  so  far. 

The  COMPILE  (AND  PRINT)  FROM  CARDS  command  causes  input  data  to  be 
read  (and  printed)  and  the  data  file  to  be  built. 

The  data  as  described  in  Section  III  appear  next,  and  represent  one 
of  the  31  tests.  The  complete  test  data  were  entered  on  1056  cards  and  a 
statement  to  that  effect  is  printed.  The  @E0F  terminates  the  reading  of 
data. 

The  DEFINE  MORE  DESCRIPTORS  command  has  been  covered  above. 

The  SEQUENCE  command  generates  a sequence  number  for  all  the  records 
in  the  data  base  (compressed  file)  and  stores  it  in  the  selected  FROM-TO 
type  descriptor  (SEQN0) . 

The  CORRECTION  command  allows  the  user  to  access  any  data  entry  and 
alter  it  as  specified.  In  the  current  usage  the  command  is  used  to  enter 
data  instead  of  altering  it.  The  form  of  the  command  consists  of 
descriptor-descriptor  attribute  pairs  followed  by  a Boolean  expression 
identifying  which  records  are  to  be  modified.  Three  examples  of  the 
correction  command  are  shown.  At  this  point,  the  data  base  has  been  con- 
structed and  is  ready  for  querying  or  manipulation. 

The  END  command  terminates  the  CREATABASE  run  and  transfers  control 
to  the  computer’s  operating  system. 


V.  DISCUSSION 

The  analysis  of  data  is  a difficult  and  often  exasperating  task.  Since 
it  is  easier  to  collect  data  than  to  analyze  it,  we  find  ourselves  inun- 
dated with  data.  In  fact,  the  design  of  data  bases  and  the  possible  uses 
of  data  have  become  entities  in  themselves,  rather  than  the  use',  uf  data. 

The  latter  involves  theorizing  so  that  a prediction  or  decision  can  be 
reached. 


In  many  instances  retrieval  programs  do  not  exist  where  they  are 
sorely  needed.®  Reference  9 is  an  excellent  paper  clearly  showing  that 
massive  amounts  of  data  lie  unused.  The  author  feels  that  CREATABASE  is 
the  answer  to  the  problems  which  concern  large  amounts  of  numeric  data 
(i.e.,  problems  which  seem  prevalent  in  the  Army).  As  a bonus,  CRE.ATA- 
BASE  has  been  found  to  handle  alphanumeric  data  very  well  tool  Such 
applications  will  be  described  in  future  papers. 


Yarborough,  B.H.,  Methodology  Investigation  Development  of  a Data 
Storage  and  Retrieval  System,  Programs,  and  Techniques  for  ADP 
Reporting  of  Repetitive  Tests,  MTD,  Aberdeen  Proving  Ground,  Maryland, 
AD  B007378L,  April  1975. 
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The  analysis  of  even  relatively  small  amounts  of  data  can  produce 
fruitful  results.  This  has  been  demonstrated  in  fields  as  diverse  as 
contract  bridgelO  and  the  social  sciences. H We  must  do  the  same  in 
the  physical  sciences. 

To  date,  CREATABASE  has  been  a highly  effective  tool  for  capturing 
data,  organizing  data,  and  deriving  information  from  data.  It  is  hoped 
that  it  will  be  used  more  widely  in  the  future.  Finally,  we  must  not 
lose  sight  of  the  fact  that  the  true  pursuits  of  science  (and  good 
engineering)  are  the  examination  and  manipulation  of  both  old  and  new 
data  in  both  old  and  new  ways. 12 
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PARAMETER  Fs300«6s35  * 


define:  descriptors 

ITMKl  FROM  0 TO  14000) 
ITM2(2b1) 

ITMS(3b1) 

ITM4(4xl) 

1TM5(5*1) 

ITM6(6sl> 

ITM7<7*1) 

ITM8(831) 

lTM9(9sl) 

ITMlOdOsl) 


WRITE  DATA  FILE* 


DATE 

TIME 

CORE 

BUFFERS  RECORDS 

091776 

171108 

36K 

1 

0 

USER  ALLOCATION 

AND 

ACTUALLY  USED 

VALUES 

A 

B 

C 

D 

E 

F 

G 

50 

500 

50 

500 

50 

300 

35 

10 

0 

1 

0 

10 

141 

1 

H 

1 

J 

K 

L 

9 

50 

500 

200 

1000 

COMPILE 

AND  PR 

INT  FROM 

CARDS* 

552,525 

,487 

* 

000448«000429t000442«000397«000441f 000378, 000351 f 000333 « 000 387 « 000 31 B * 
000304 ,000284,000277,000265,000295,000259,000234,000238,000214,000223  * 
000246,000198,000202,000211,000171,000207,000206,000174,000170,000180  * 
000165,000150,000158,000159,000146,000141,000157,000135,000114,000153  * 
000131,000128,000113,000150,000123,000122,000125,000115,000118,000115  • 
000125,000109,000126,000128,000125,000127,000120,000131,000118,000108  * 
000126,000106, 000 121, 000 113, 000 106, 000091, 000128, 000108, 000102, 000102  * 
000101,000102,000118,000104,000120,000106,000095,000103,000104,000093  * 
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^CSDTKi 


Not 


r 


UOOlOH 

• OUOlOO 

*000091 « 

000100* 

000110, 

000099 

*000091 

*000111, 

000092* 

000093 

000078 

,000099 

,000106* 

000088* 

000084, 

000091 

,000091 

,000079, 

000092* 

000095 

000086 

,000090 

*000087* 

000068* 

000080, 

000088 

,000101 

,000064, 

000090, 

000077 

000091 

,000074 

*000082* 

000075* 

000077* 

000096 

*000084 

,000078* 

000060, 

000079 

000092 

,000116 

*000105* 

000078* 

000090, 

000097 

,000067 

,000104* 

000081, 

000088 

000095 

,000064 

*000100* 

000083* 

000078, 

000081 

,000108 

, 000092* 

000099, 

000096 

000090 

,000092 

*000064* 

000086, 

OOOlOl , 

000100 

,000108 

,000095, 

000091, 

000093 

000081 

,000082 

*000077. 

000091, 

000090, 

000091 

,000091 

,000094, 

000117, 

000099 

000103 

,000098 

,000090, 

000076, 

000103, 

000060 

,000111 

,000103, 

000115, 

000114 

000106 

,000118 

*000107* 

000115* 

OOOllO, 

000119 

, 000102 

,000102, 

000119, 

000113 

000112 

,000097 

*000113* 

000097, 

000126, 

000105 

, 000110 

,000113, 

000099, 

000121 

OOOlOt* 

,000095 

*000106* 

000111, 

000095, 

OOOlOO 

,000097 

*000106, 

000092, 

000093 

000105 

,000099 

*000095* 

000104* 

000090, 

000069 

,000099 

, 000100 , 

000093, 

000086 

00008^ 

, OOO1O3 

*000086* 

000083* 

000093, 

000078 

,000084 

,000083, 

000069, 

000094 

000091 

,000081 

*000076* 

000068, 

000079, 

000085 

,000067 

,000072, 

000079, 

000076 

000074 

,000075 

,000078* 

000079, 

000074, 

000082 

,000083 

,000076, 

000072, 

000062 

000082 

,000075 

*000065* 

000073, 

000064, 

000046 

,000075 

, OOCO53, 

000062, 

000055 

000065 

,000062 

,000050, 

000073, 

000056, 

000060 

,000052 

,000048, 

000064, 

000059 

000049 

, 000049 

, 000067 • 

000052, 

000066, 

000047 

,000066 

,000051, 

000044 , 

000061 

000045 

,000046 

,000045, 

000049, 

000041 , 

000061 

,000071 

,000053, 

000056, 

000058 

000047 

,000049 

*000039* 

000051, 

000050, 

000039 

,000032 

,000040, 

000035, 

000038 

000032 

,000038 

*000038, 

000041, 

000034, 

000031 

,000044 

,000023, 

000036, 

000030 

000030 

,000027 

,000024, 

000024, 

000030 , 

000021 

,000026 

,000034 , 

000026, 

000023 

000036 

,000027 

,000024* 

000017, 

000021, 

000032 

,000031 

,000027* 

000020, 

000024 

000026 

,000024 

,000015* 

000031, 

000019, 

000017 

,000024 

*000011  * 

000021 , 

000027 

000016 

• 000019 

,000014* 

000021, 

000020, 

000017 

,000015 

*000019, 

000020, 

000026 

000020 

,000017 

,000014* 

000022, 

000026, 

000016 

,000022 

*000026* 

000024, 

000023 

I 


M 

f; 

H 


r- 


I 
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000015 

O 

o 

o 

o 

• 000017 

•000023. 

000024 

•000024 

•000021* 

000017, 

000020.000020 

000018 

tOOOOll 

• 000016 

•000021* 

000015 

• 000018 

•000008* 

000013, 

000013,00001H 

000020 

,000020 

• 000012 

•OOOOll. 

000031 

0^ 

o 

o 

o 

o 

• 

O 

O 

o 

o 

000022, 

000018,000022 

000021 

,000022 

• 000022 

•000016* 

000022 

,000020 

.000016, 

000023, 

000009.000019 

000015 

,000009 

• 000020 

•000016. 

000014 

•000016 

.000007. 

000014. 

000015.000014 

000018 

,000016 

.000010 

•000016. 

000020 

.000012 

.000018, 

000013. 

000015.000016 

000017 

t000015 

•00002S 

•000014* 

OOOOll 

.000012 

•000017. 

000017. 

000018.000016 

OUOOlO 

f 000016 

• 000015 

•OOOOll* 

000017 

.000016 

.000014. 

000009, 

000016.000012 

000019 

,000015 

• 000006 

•000013* 

000020 

.000019 

.000015. 

OOOOll. 

000019.000013 

000015 

,000011 

,000017 

.000019. 

000015 

.000016 

.000018. 

000021. 

000016.000017 

000017 

,000012 

,000018 

.000006. 

OOOOll 

.000011 

.000011. 

OOOOlO, 

000016.000000 

000018 

,000014 

• 000013 

.000020. 

000015 

.000011 

.000017. 

000006. 

000015.000000 

OOOOlO 

,000010 

,000014 

.OOOOlO. 

000012 

.000012 

.000014. 

000006. 

000019,000010 

000013 

«OOOOU9 

*000011 

•OOOOlO. 

00UU07 

.000007 

.000007. 

000012. 

000008.000008 

000009 

,000007 

,000010 

.000011, 

000015 

,000012 

,000008, 

000012. 

000007.000009 

000009 

«0000ll 

• 000013 

•000009* 

000012 

.000001 

.000006. 

000005. 

000013.000011 

000009 

,000006 

• 000010 

.000008. 

000006 

.000012 

.000005. 

000010  , 

000008. J00013 

000004 

.OOOOlO 

• 000005 

.000005. 

000012 

.000007 

.000010. 

000009. 

000008.000009 

000004 

. 000008 

• 000006 

.000006. 

000005 

.000004 

.000010. 

000014. 

000008.000007 

000012 

,000004 

.000004 

•000007. 

OOOOll 

.000008 

.000002. 

000008. 

000010,000006 

000007 

.000009 

• OOOOlO 

•000006. 

000007 

.000007 

.000010. 

000008. 

000010.000005 

000003 

.000006 

.000007 

.000007. 

000003 

.000011 

.000009, 

000008. 

000009.000006 

000004 

.000005 

• 000008 

.000008. 

000003 

.000011 

.000005. 

000002. 

000009.000006 

000007 

.000010 

.000008 

.000007. 

000009 

.000008 

.000007. 

000009. 

000011.000009 

000009 

.000007 

.000007 

•OOOOlO. 

000007 

.000013 

.000007. 

000013. 

000007.000006 

000007 

.000008 

. OU0007 

• OOOOlO. 

000007 

.000004 

.000007. 

000004, 

OOOOlO. OOOOlO 

000006 « 000007 t 000012 t 000006 *000002# 000001 f 000006 t 000006 t 000007 t 000006  * 


I 


I 


000008 « 000002 1 000005 « 000U08 1 000012# 000011* 00 0004 « 000 0l0« 000007 *000002  * 
000004, 000006 #000004 #000002 #0000 10  1 00000 0*000004 #000003 #000005 1 000001  * 
000000 #000005 #000006 #000004 #000006 #000003 #000005 #000006 #000003 #000005  * 
000005 #000007 #000007 #000005 #000002 #000005 #000003 #000001 #000009 #000004  * 
000003 #000004 #000004 #000004 #000002 #000003 #000005 #000003# 000005#  000001  * 
000005 #000005 #000004 #000005 #000004 #000001 #000005 #000006 #000006 #000002  • 
000005#000003#000004#000002#000000#000002#000003#000002#00n004#000005  * 
000002 #000002 #000002 #000003 #000007 #000005 #000004 #000004 #000007 #000003  * 

4#  <* 

1056  RECORDS  WERE  COMPILED  AS  SPECIFIED 

DEFINE  MORE  DESCRIPTORS 
SEQNOdl  FROM  1 TO  2000) 

BEGN0(12  FROM  0 TO  10000) 

ENDN0(13=12) 

NAMES(14  CODE  OUT  4 AU6#PHA  CAL  20  JUL#SHOT  21#SHOT  8# 

SHOT  3 C/T  BALL  2#SHOT  4 BALL  2#SH0T  6#SH0T  22#SH0T  2 BALL  2#SH0T  9# 
Shot  30#SHOT  31#SH0T  32#SH0T  33#SHOT  34#SH0T  36#SH0T  37# 

SHOT  38#SH0T  39#SH0T  40#ShOT  41#SH0T  42#ShOT  43#SH0T  44#ShOT  45# 

SHOT  46#SH0T  47#SH0T  48#  SHOT  49#SH0T  50#SHOT  51) 

TOTAL  EXPOSURE(15  FROM  0 TO  1000000) 

TOTAL  TIME(16  FROM  0 TO  lOOOOOO) 


SEQUENCE  11* 

CORRECTION  (BEGN0#58)  (ENDN0#762) 

(NAMES#  OUT  4 AUG) 

(TOTAL  EXPOSURE#38606)  (TOTAL  TIME#23122) 

WITH  SEQNO#FROM  1 TO  72* 

72  RECORDS  WERE  CORRECTED  AS  REQUESTED 

CORRECTION  (BEGn0#5)  (ENONO#340) 

(NAMES#PHA  CAL  20  JUL) 

(TOTAL  EXPOSURE # 10530 ) (TOTAL  TIME#  338) 

WITH  SEONO#FKOM  73  TO  106* 

34  RECORDS  WERE  CORRECTED  AS  REQUESTED 
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) 

E 


- - — --  ••  •' 


20 


I 

' i 

! 

CORRECTION  (BC6N0«1I  (CNONOt252) 

(NAMES* SHOT  21) 

: (TOTAL  EXPOSURE«aS05)  (TOTAL  TIME«0) 

r MITH  SEONO.FROM  107  TO  132* 

^ 26  RECORDS  WERE  CORRECTED  AS  REQUESTED 

I WRITE  DATA  FILE* 

I ! DATE  TIME  CORE  3UFFEKS  RECORDS 


091776 

171108 

36K 

1 

1056 

USER  ALLOCATION 

AND  ACTUALLY 

USED 

VALUES 

A 

B 

C 

D 

E 

F 

G 

50 

500 

50 

500 

50 

300 

35 

16 

31 

5 

3b 

16 

225 

30 

H 

I 

J 

K 

L 

9 

50 

500 

200 

1000 

END 


3F1N 


i 


I 


DISTRIBUTICW  LIST 


No.  of 
Copies 


Organization 


No.  of 
Copies 


Organization 


12  Commander 

Defense  Documentation  Center 
ATTN:  DDC-TCA 

Cameron  Station 
Alexandria,  VA  22314 

1 Commander 

US  Army  Materiel  Development 
and  Readiness  Command 
ATTN:  DRCDMA-ST 

5001  Eisenhower  Avenue 
Alexandria,  VA  22333 

1 Commander 

US  Army  Aviation  Systems 
Command 

ATTN:  DRSAV-E 

12th  and  Spruce  Streets 

St.  Louis,  MO  63166 

1 Director 

US  Army  Air  Mobility  Research 
and  Development  Laboratory 
Ames  Research  Center 
Moffett  Field,  CA  94035 

2 Commander 

US  Army  Electronics  Command 
ATTN:  DRSEL-RD 

DRCPM-TDS 

Fort  Monmouth,  NJ  07703 
2 Commander 

US  Army  Missile  Research 
and  Development  Command 
ATTN:  DRDMI-R,  R.  Epps,  Jr. 

Redstone  Arsenal , AL  35809 

1 Commander 

US  Army  Tank  Automotive 
Development  Command 
ATTN:  DRDTA-RtVL 

Warren,  MI  48090 


2 Commander 

US  Army  Mobility  Equipment 

Research  § Development  Command 
ATTN:  Tech  Docu  Cen,  Bldg.  315 

DRSME-RZT 

Fort  Belvoir,  VA  22060 
1 Commander 

US  Army  Armament  Materiel 
Readiness  Command 
Rock  Island,  IL  61202 

1 Commander 

US  Army  Frank ford  Arsenal 
ATTN:  SARFA-FCV,  S.  Goodman 

Philadelphia,  PA  19137 

1 Commander 

US  Army  Harry  Diamond  Labs 
ATTN:  DRXDO-TI 

2800  Powder  Mill  Road 
Adelphi,  MD  20783 

1 Commander 

US  Army  Combined  Arms  Combat 
Development  Activity 
ATTN:  ATCAIC-IC 

Fort  Leavenworth,  KS  66027 

1 Director 

US  Army  TRADOC  Systems 
Analysis  Activity 
ATTN:  ATAA-SA 

White  Sands  Missile  Range 
NM  88002 

1 Director 

US  Army  Concepts  Analysis  Agency 
ATTN:  Mr.  A.  Bayse 

8120  Woodmont  Avenue 
Bethesda,  MD  20014 

1 Office  of  Technology  Assessment 
United  States  Congress 
ATTN:  Mr.  J.  Coates 

Washington,  DC  20510 


PRSCSDIIO 


' 1 Office  of  Technology  Assessment 

United  States  Congress 
ATTN:  Mr.  Robert  Niblock 

Oceans  Program 
Washington,  DC  20510 

2 American  Cyanamid  ii 

ATTN:  Mr.  H.  Steinborn 

Dr.  Hunnicut 
Berdan  Avenue 
Wayne,  NJ  07470 

I 

i 2 Daniel  Analytic  Services  Corp. 

ATTN:  Mr.  I.  Miller 

Mr . E . Graham 

I 16821  Buccaneer  Lane,  Suite  202 

' Clear  Lake  City 

Houston,  TX  77058 

1 Gulf  Universities  Research 
Consortium 
ATTN:  Dr.  J.  Sharp 

16821  Buccaneer  Lane 
Clear  Lake  City 

I Houston,  TX  77058 

! Aberdeen  Proving  Ground 

Marine  Corps  Ln  Ofc 
Dir,  USAMSAA 

ATTN:  Dr.  Sperrazza 

Mr.  Bain 
Mr . Bannon 

*,  Dr.  Streilen 

Mr.  Itten 

' Mr.  Belbot 

' Mr.  Maki 

! Cdr,  USATECOM 

ATTN:  DRSTE-CG 

Cdr,  USAEA 

; ATTN:  SAREA-MI,  S.  Goldberg 

Dir,  USAMTD 

ATTN:  STEAP-MT-M 

Mr.  B.  Yarborough 


24 


